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Abstract
Background: Higher education programs that admit students to sequential curricula incur a substantial
financial loss when an enrolled student fails to continue in the program for whatever reason. In many
instances, the seat cannot be filled, and valuable tuition dollars often over $90,000 per student is lost
to the institution. In addition to financial loss, Doctor of Physical Therapy (DPT) programs are required
to report and explain rates to the Commission for Accreditation of Physical Therapy Education (CAPTE).
Admission committees at Doctor of Physical Therapy programs seek candidates that will be successful
in the program and pass the National Physical Therapy Examination (NPTE). Purpose: The purpose of this
study was to explore relationships of non-cognitive characteristics (grit and emotional intelligence) and
Grade Point Average (GPA) in the first year of a DPT program with the intent to potentially identify students
who might benefit from remediation/intervention to prevent attrition. Methods: Forty-two students in the
first year of a Doctor of Physical Therapy program completed the Grit scale and the Mayers-Salovey
Emotional Intelligence test early in the fall semester of year one. Results: There were no significant
relationships between grit or emotional intelligence and academic success in the first year of a DPT
program. Conclusions: The current study provides preliminary information related to non-cognitive factors
of grit and emotional intelligence and success in a Doctor of Physical Therapy program.
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ABSTRACT
Background: Higher education programs that admit students to sequential curricula incur a substantial financial loss when an
enrolled student fails to continue in the program for whatever reason. In many instances, the seat cannot be filled, and valuable
tuition dollars often over $90,000 per student is lost to the institution. In addition to financial loss, Doctor of Physical Therapy (DPT)
programs are required to report and explain rates to the Commission for Accreditation of Physical Therapy Education (CAPTE).
Admission committees at Doctor of Physical Therapy programs seek candidates that will be successful in the program and pass
the National Physical Therapy Examination (NPTE). Purpose: The purpose of this study was to explore relationships of noncognitive characteristics (grit and emotional intelligence) and Grade Point Average (GPA) in the first year of a DPT program with
the intent to potentially identify students who might benefit from remediation/intervention to prevent attrition. Methods: Forty-two
students in the first year of a Doctor of Physical Therapy program completed the Grit scale and the Mayers-Salovey Emotional
Intelligence test early in the fall semester of year one. Results: There were no significant relationships between grit or emotional
intelligence and academic success in the first year of a DPT program. Conclusions: The current study provides preliminary
information related to non-cognitive factors of grit and emotional intelligence and success in a Doctor of Physical Therapy program.
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INTRODUCTION
Higher education programs have a substantial interest in retaining students they admit. Retention is especially true for graduatelevel programs such as the Doctor of Physical Therapy (DPT), which can often incur a higher cost ratio for a university due to costs
of required equipment, space, faculty, and accreditation standards. When a student fails to progress in such a program, the
institution may suffer substantial financial loss. In many instances, the seat cannot be filled, and valuable tuition dollars often over
$90,000 per student is lost to the institution.1 Besides the financial loss, DPT programs are required to report attrition and explain
attrition and National Physical Therapy Exam (NTPE) pass rates to the Commission for Accreditation of Physical Therapy
Education (CAPTE).2 Attrition and pass rate data can affect a program’s accreditation status, which can again impact a college or
university financial status. The NPTE pass rate also serves as a marketing statistic to attract students to a program.
In addition to financial implications for colleges and universities, there are student factors to be considered related to attrition.
Students who do not continue in a DPT program most likely incur substantial debt for credits that do not lead to a degree. They
may suffer adverse emotional effects related to not being successful at something they most likely worked very hard to achieve.
Admission to a DPT program remains highly competitive, and some often-qualified candidates do not get admitted because of
enrollment caps. Enrolling a student at risk for attrition may prevent another qualified student from entering in the program.
Identifying traits and characteristics of unsuccessful students and those that thrive in a DPT program may help to ameliorate both
programmatic and student factors related to attrition. Additionally, identifying traits and characteristics that put a student at risk may
help program to potentially identify students who might benefit from remediation early in the academic program, thereby preventing
attrition and financial loss for the institution.
Previous work has reported on both cognitive and non-cognitive factors related to academic success measured by GPA and NPTE
pass rates. In the cognitive domain, undergraduate grade point average (uGPA) has consistently correlated with GPA in the
physical therapy program.3-5 However, a recent study reported uGPA only associated with GPA in the first professional year but
failed to have predictive value in successive years.6 Meiners and Rush reported first-year GPA was a significant predictor of NPTE
score, explaining 23% of the variance.7 GRE scores have also been reported as predictive, especially when included in regression
with other academic scores.8-11
Non-cognitive factors such as the Big Five Personality Scale, and the Personality Survey for Coping Inventory for Stressful
Situations failed to predict NPTE success.10 Lewis explored the Mayers-Salovey-Caruso Emotional Intelligence Test (MSCEIT)
and NPTE scores with DPT students and found no correlation between the two.12 Although the associations were not significant,
some differences did exist between emotional intelligence scores assessed during the first year of the program and those who
passed the NPTE and those that did not (p = 0.05). The authors suggest caution when interpreting this finding as only 14 of 151
participants failed the NPTE.12 Hollman reported a small but significant relationship between scores on behavioral interviews and
first-time pass of the NPTE.11
While this previous work is informative, it has primarily focused on GPA and NPTE with little emphasis on early identification of
students at risk of attrition. Other than undergraduate GPA, little is known about traits and characteristics that may lead to attrition.
Therefore, there is a need to continue to explore the characteristics and traits of DPT students.
Merriam-Webster describes grit as “firmness of mind or spirit: unyielding courage in the face of hardship or danger.”13 Duckworth
describes it as passion and perseverance for long term goals.14 Duckworth reported grittier individuals tended to obtain higher
academic degrees than those who were less gritty.15 Exploration of grit in first year physical therapy students and its potential
relationship to NPTE scores has yet to be explored. However, grit has been found to predict success and retention in other
disciplines. Grit is a significant predictor of academic achievement in pharmacy students who reported a GPA of > 3.5 but not for
students whose GPA was < 3.0.16 In contrast, Jason et. al reported no correlation between grit and academic achievement
operationally defined as a GPA > 3.0 for pharmacy students.17 Another study reported high grit scores were associated with
retention in teachers.18 However, this study used a self-created rubric for scoring grit, so a direct comparison to other studies is
not possible. Miller et. al reported medical students who completed the program in four years versus five years had higher grit
scores. He also reported a correlation between grit scores and success on the United States Medical Licensing Exam (USMLE)
2CS.19 The relationship between high grit scores and retention also extends beyond academia. For example, grit has been reported
to predict retention in first year United States Military Academy cadets. Cadets that were retained after their first year were twice
as likely to have a higher grit score than those who left the academy.20
According to Salovey and Mayer (1990), emotional intelligence (EI) is defined as “the subset of social intelligence that involves the
ability to monitor one’s own and others’ feelings and emotions, to discriminate among them and to use this information to guide
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one’s thinking and actions.”21 A review of the literature suggests a relationship exists between EI and academic success. Partido
reported a moderate correlation between dental students’ EI scores and GPA (r (45) = 0.404, p < 0.05).22 Rode found EI played a
role in both the Kaplan Nursing Assessment Test and the National Council Licensure Examination (NCLEX) with EI scores
accurately classifying 84.9% of those who passed or failed the NCLEX.23 Another study reported EI scores were a significant
predictor of GPA for both first and final year medical students.24 High scores of EI were also a significant predictor of perceived
stress in first year medical students.25 Additionally, EI dimensions predicted satisfaction with life over a period of one year for
medical, physiotherapy, and nursing students indicating EI positively predicts students’ well-being.26
The purpose of this study was to explore relationships of non-cognitive characteristics, specifically, grit and emotional intelligence
with GPA in the first year of a DPT program with the intent to potentially identify students who might benefit from
remediation/intervention to prevent attrition.
METHODS
Participants
Participants were forty-two students beginning the professional phase of a six-year early assurance Doctor of Physical Therapy
program at a private, rural university. Twenty-eight participants were early assurance (freshman admit) and fourteen were graduate
students (completed BS degree prior to beginning the DPT program). Nineteen identified as male and twenty-three as female with
an age range of 19-42. All 42 students were invited to participate in the research with the only inclusion criteria being a student in
the first year of the professional phase of the graduate DPT program. The Human Research Review Committee approved the
expedited study.
Table 1. Subject Demographics
Characteristic
Gender (M/F)
Admission Type (Early
assurance/Graduate
Age, Mean (range)

Subjects (n =42)
19/23
28/14
24 (19-42)

Design
The research study was an exploratory quantitative design. Quantitative measures included the 18 item Grit Scale and the MayersSalovey-Caruso Emotional Intelligence Test (MSCEIT), and grade point average at two time points. Participants provided informed
consent and completed the 18-item Grit Scale in a paper-based format during the fall semester of first professional year.
Participants were then sent an email link to access the web-based MSCEIT. Three subsequent email reminders were sent
approximately one week apart to remind participants to complete the MSCEIT. GPA was obtained from students’ academic records.
Outcome Measures :
Duckworth and colleagues’ (2007) 12-item Grit Scale is a self-report measure in which participants score questions about behavior
on a scale from “Not like me at all” to “Very much like me.” Duckworth indicates the scale was designed to assess individual
differences rather than within-individual differences and it is unclear if the scale can be used as a valid tool to assess changes due
to interventions.27 The maximum score that can be achieved on the scale is 5 for “extremely gritty” and the lowest score possible
is 1 for “not gritty at all.” The scale takes 5-15 minutes to complete. Predictive validity, internal consistency and test-retest stability
have been established.28
The MSCEIT is a proprietary ability-based test designed to measure four aspects of the emotional intelligence model by Mayer
and Salovey. The four aspects include perceiving emotions, facilitating thought, understanding emotions, and managing emotions.
The test consists of 141 items and takes 30-45 minutes to complete.29 A variety of scores are generated including the total
emotional intelligence score, two area scores, four branch scores, eight task scores, and three supplemental scores.29 The validity,
internal consistency, and test re-test reliability of the MSCEIT have been well-established.30
Data were entered into an excel spreadsheet that included each participants’ grit scores, the total emotional intelligence score of
the MSCEIT, GPA at the end of the fall semester of year one, and GPA at the end of the fall semester of year two. An additional
column with a dichotomous variable was added to the spreadsheet to indicate retention (1) vs dismissed (2). A final column also
with a dichotomous variable indicated whether the student was early assurance (1) or a graduate student (2). This spreadsheet
was then imported into IBM SPSS statistics, version 24 for all data analysis.31 Prior to statistical analysis, normal distribution was
confirmed via visual inspection and Shapiro-Wilk statistic. Pearson product correlations were used to explore relationships between
Grit Scale score and GPA and MSCEIT and GPA. To explore differences between groups of retained and dismissed students and
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graduate and early assurance groups, an ANOVA was conducted. Alpha was established at 0.05 for all statistical analysis. Power
was not calculated a priori as this was a cohort study and it was not possible to recruit additional subjects.
RESULTS
Forty of forty-two subjects completed the Grit Scale for a 95% response rate, and twenty-eight of forty-two completed the MSCEIT
for 66% response rate. Figure 1 demonstrates the distribution of scores for Grit Scale scores (M = 3.8, SD = .4). Figure 2
demonstrates the distribution of scores for the MSCEIT (M = 97.88, SD = 10.51). Twenty-four or 41% of subjects had grit scores
of 4.0 or higher, and only two subjects had a grit score of 3 or lower. Table 2 provides means of subjects’ Grit Scale, MSCEIT and
GPA. Table 3 provides results of the correlation. The Pearson Correlation indicated no association between grit and GPA1 (r (41)
= .031, p = 0.85) or between MSCEIT and GPA1 (r (39) = 0.18, p = .39). There was also no association between grit and GPA 2
(r (36) = 0.09, p = 0.62) or MSCEIT and GPA 2 (r (31) = 0.09, p = 0.62).
Results of the ANOVA indicate there were no significant differences in grit (f (1, 39) = 0.650, p = 0.42) or MSCEIT (f (1, 27) = 2.9,
p = 0.10) between the early assurance students and the graduate students. There was no effect for sex (f (1,38) = .019, p = .89)
for the Grit Scale or the MSCEIT (f (1, 26) = 3.6, p = .06).
There were also no significant differences in Grit Scale score (f (1, 38) = 0.00, p = 0.98) or MSCEIT (f (1,26) = 0.14, p = 0.91)
between dismissed students and retained students. Four students were dismissed for academic reasons and one for two safety
fails on a practical exam. All four students dismissed for academic reasons received four course grades of C or lower. Table 4
provides the Grit Scale score and MSCEIT for subjects dismissed from the program. Two additional students left the cohort for
personal reasons when they decided physical therapy was not the career for them. Both were early assurance students.
Table 2. Mean Scores
Data
Grit Scale Score
MSCEIT
GPA

Mean (SD)
3.94 (.40)
98.17 (10.24)
3.16 (.41)

Figure 1. Distribution of Grit Scores
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Figure 2. Distribution of Mayer-Salovey-Caruso Emotional Intelligence Scale
Table 3. Correlations
Initial Grit Scale Score
Initial Grit Scale Score
EI Score
GPA 1

Table 4. Academic Dismissals
Student ID code
35
68
71
77
6*
*safety fails

EI Score

1
.046
-.031

Grit Score
(M = 3.94)
3.7
4.2
4.1
3.4
3.3

GPA 1
.046
1
.187

-.031
.187
1

MSCEIT Score
(M = 98.17)
98.6
108
86.83
Not completed
Not completed

DISCUSSION
The purpose of this study was to explore relationships of non-cognitive characteristics (grit and emotional intelligence) and GPA in
the first year of a DPT program with the intent to potentially identify students who might benefit from remediation/intervention to
prevent attrition. The results indicate neither a students’ grit nor emotional intelligence is predictive of first year GPA or retention
and therefore may not be useful in identifying students who might benefit from early remediation/intervention.
Grit has been associated with a range of positive academic outcomes such as academic performance and retention across
academic grades however, mixed results have been reported in the literature thus far related to grit and GPA in higher education.32
Duckworth reported grit was not the best predictor of cumulative first year GPA at the United States Military Academy.15 Studies in
Pharmacy reported conflicting findings relative to grit and GPA with one study reporting no correlation between grit and academic
success defined as a GPA > 3.0.16 In contrast, Pate found those who obtained D or F grades had a lower grit score (3.6) than
those who did not obtain a grade of D or F (3.7), but it did not reach statistical significance.22 A study designed to explore root
causes of medical resident attrition reported residents who had below median grit score were more likely to leave a residency
program than those with above median grit scores.33
The mean grit score of subjects in this study of 3.94 is slightly higher than those reported by Halbur et al of DPT students which
was 3.85 and those reported by Palisoc and Pate of pharmacy students of 3.8 and 3.7.16,22,34 Miller-Mateo reported graduating
medical students had a mean grit score of 4.01.19 A maximum score of 5 is considered “extremely gritty” and a score of 1 indicating
“not gritty at all.”14 Further categorization of grit scores have not been reported in the literature, so examining scores across types
of subjects is the only way to compare and contrast different groups. Grit scores of subjects in this study could be considered
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relatively high indicating a certain degree of “grittiness” upon entry into the DPT program. It is not surprising to find DPT students
are “gritty” due to the competitive nature of getting accepted into a program. There were no statistical differences between mean
grit scores of the early assurance students (4.0) and the graduate students (3.9). This finding is consistent with others who did not
find a correlation between grit and age.19,34
The mean emotional intelligence total score was 98.52 which is considered low average according the MSCEIT authors.35 This
mean is slightly lower than those reported by Lewis (101.69) which is indicative of high average EI skills. Lewis also studied DPT
students; however, they were second and third year students whereas the participants in this study were first year primarily early
assurance students.12 The finding of a lack of correlation between EI scores and GPA adds to other contradictory findings in the
literature. Several authors have reported correlations between MSCEIT and academic achievement.30,36-38 Codier noted a
significant correlation between MSCEIT scores and GPA in the first year of a Bachelor of Science Nursing program.39 In contrast,
Beauvais reported a non-significant correlation between MSCEIT and undergraduate nursing students’ GPA and a moderate
correlation for graduate students.8 A study of fifty-six DPT students found no correlation between total MSCEIT score with GRE,
pre-requisite GPA scores, or scores on the Clinical Performance Instrument (CPI).12 One possible explanation for a lack of a
relationship between EI and GPA in this particular sample was homogeneity in GPA (mean = 3.16, SD = 0.41). Emotional
intelligence refers to “the ability to recognize the meanings of emotions and their relationships, and to reason and problem-solve
on the basis of them.”40 p 267 We chose to explore EI due to the high levels of anxiety and stress reported by DPT students, and we
felt these high levels of stress and anxiety might affect their ability to learn which is traditionally measured by GPA. We studied
students in year one of a program which typically focuses on foundational sciences which may have potentially lower expectations
related to reasoning. It is also possible that the assessments used in the first year of a program do not require reasoning and
problem-solving based on emotion as described in the description of EI. Measures of EI may correlate more with reasoning and
problem-solving in a clinical setting rather than on written assessments where emotion is often not a factor.
A first-year GPA is the most consistently reported predictor of NPTE success so it is possible that grit and EI do not play a significant
role in predicting NPTE success. However, it is possible grit and/or EI play a role in a students’ ability to persevere through the
entire DPT program and be successful on the NPTE. Duckworth further describes grit as “maintaining effort and interest over years
despite failure, adversity, and plateaus in progress”.15 So while grit and EI may not be predictive of first year GPA, there may still
be value in completing a longitudinal study to explore the relationship between these non-cognitive factors and NPTE success.
CONCLUSION
The current study provides preliminary information to enhance our understanding of the role of non-cognitive factors of grit and
emotional intelligence and GPA in the first year of a Doctor of Physical Therapy program. It appears neither grit nor emotional
intelligence play a substantial role in succeeding in the first year of a DPT program and therefore may not be helpful in determining
which students might benefit from early intervention to prevent attrition. There are limitations to the current study with the main one
being it was only done at one DPT program limiting the generalizability of the findings. Further research is necessary to continue
to explore factors that might identify characteristics or traits of students who will be are at risk of attrition in DPT programs.
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